
COOPERATIVE FLKTENSION
AG~C~ ~~ STATION
~I~ OF ~’O~

July 28, 1997

Ms. Kate H~sel
CALFED Bay-Del~ Pro~am
14 [ 6 Nineth S~eet, Suite 1155
Sacramento, CMifomia 95814

De~ Ms. Hansel:

Please Fred enclosed 10 copies of the ~o page inquiw sub~ttM Mong with
attac~ents in response to the Bay-Delta Catego~ III Request for
Proposals. We ~e vew excited about t~s pro~am and the possibiliW of
obtaining support for o~ proposal mlfifled "Bay-Delta Estua~ Pollution
Prevention through Development and Demonstration of Biolo~eally Integrated
Farming Systems (BIFS)." This f~ding would allow us to tie the BWS
pro~am even more closdy to impro~ng wat~ quali~ in thc S~ Fransisco-
Bay-Delta Region. We have included a copy of~he c~rent Request for
Proposals (~P) of the BIFS pro~, ~ wcll as a copy of S~P’s c~ent
research ~P for crop ~d livestock production, both of which would be
modified to be li~cd mo~ directly to water quality objectives for the Bay-
Delta. In addition, the resc~ch ~P would be l~kcd more directly so that it
would ~nd "piggy-back" projects within the BIFS dcmons~ations. Wc
have also included some press clippings ~om dlC cu~cntly ~nded BIFS
projects, the Lodi-Woodbfidge Wine~a~e Commission’s BIFS project and
the West Side row crop rotafionM proSect.

As this is on]y ~ inqui~ we have not provided all the contact info~adon
for all the p~tn~s in the project, howcv~ all have expressed interest and
excitem~t about berg involved. At ~is time, please direct any
comm~ications ~tten or verbal to Janet C. Broome, BIFS Coordinator.

;incerely,

~~~~William // ~et C. Br~ome
Director ,/ BIFS Coor~nator "
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INQUIRY SUBMITTAL
a. Project Title and Applicant Name

Bay-Delta Estuary Pollution Prevention through Development and Demonstration
of Biologically Integrated Farming Systems

Dr. William Liebhardt, Director, and Dr. Janet C. Broome, Univeralty of California Sustainable
Agriardture Research and Education Program (SA1LEP), University of California, Davis, CA 95616
Contact: Janet C. Broome, 916-754-8547
Paul A. Fader, Agricultural Policy Analyst, U.S. EPA Region 9 - Agficultutal Initiative
Jill Klein, Community Alliance with Family Farmers

b. Project Description and Primary Biologlcal/Ecologica[ Objectives. This project addresses
aquatic toxicity fxom priodty pesticides and synthetic nitrogen in the San Francisco Bay-Delta
through expanding a successful model of pollution prevantiun via partnering with the agricultural
industry. It will benefit the rivedno and estuurino habitats essantial to Delta and dyer fish
populations.

The University of California’s Sustainable Agriculture Research and Education Program (SAREP)
has ext~asivo experience supporting sustainable agriculVaro research and extension in California.
SAREP has found that community-based biologically intograted farming systems to bo the most
effective approach to changing ~rower behavior and improving the environmental record of
agriculture. More and more members of the agricultural community have also realized the need to
change their farming practice. Ttds is a unique opportunity for CALFED to aupport the ese of
demonstration projects of Biologically Integrated Farming Systems (BJF$) that have been pmvan to
decrease the use of farm chemicals and thereby address water quality in the Bay-Ddta. The BII~S
program was established by legislation (AB3383) in 1994 to oxtend the Biologinally Integrated
Orchard Systerss (BIOS) model to other farming systems. The BIOS prog~s~m, coordinated by the
Community Alliance with Family Farmera, establishas on-farm demonstration~ of University
research and farmer developed practices to allow almond growers to successfully adopt diazinon-fi’ee
production methods and achieve significant reductions in synthetic nitrogen and herbicides.
c. Approach/Tasks/Schedule. SAREP would usa the ful~ds to support new BIFS dersonstration
projects that address water quality objectives in cropping and Iivestock systems within the Bay-
Delta. SAREP’s already established review process would be used to evaluate proposals based on
tcclmical merit and rolevanca to improving water quality in the Bay-DelKt. A revised Request for
ProposaIs (’P,~P) for a new round of funding will be developed in the winter of 1997 and released in
the spring of 1998. Propoaais that demonstrato ability to address wator quality objectives will be on
tha ground by August 1998 and run for three yeer~. The lands would also be used to support
critically needed research into sustainable crop mid livestock production that would become new
components of these fanning syst~s in the Bay-Delta. A specially targeted RFP wonid be released
in the spring of 1998 and proposals would be due back to SAREP in August 1998. Funded research
projects lirfl~ed up with community-based demonstxation projects could be on the ground in the
wioler 1998.
d. Justification for Project and Funding by CALFED. Non-point sotwee pollution from off-
target movement of agricultural contmrdnm~ts (pesticides and nitrates) is one of the main causes of
water quality problems in the Bay-Delta. Since 1988, a consistent pattern of contamiruant loadings
from the omhm’d dormant spray, diazthon, along with other insecticides, have been documented into
the Sanranaenth and San Joaquin Rivers and the S.F. Bay-Delta. In addition, confined animal .
operations and related land application of wastes are very significant contributors to surface and ground
water contamination in the Bay-Delta region as recent articles in the San Francisco Chronicle have
decaunemad (SF Chronicle, July 7, 1997, front page).
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In BIOS and B1FS projects, agricultural chemical reduction is aecomplL~ed tin’ough ehangus In the
farming system as a whole, not just adoption of individual best management practices (BMP’s).
These farming systems rely on bialogieal and cultural cun~rol to protect crops from pest outbreaks,
create on-farm habitats that harbor populations of beneficial ~pecies, use cover crops to provide some
or all of the nitrogen needed by the crop plants, and direct attention to soil building practices on the
farm. The projects extend integrated farm’mg systenas through the proven technique of farmer-to-
farmer communication, with technical support pmvided by farm advisors, scientists, and pest control
advisers. In the first round of BIFS proposals, 5 projects were sub~ltted but there was only funds for
2 pilot demoustratiou projents (see attachments). The agricultural industry in California is
increasingly interested in reducing it~ reliance on pesticides due to shared human health and
environmental concerns as well as regulatory changes eansed by the 1996 Food Quality Protection
Act (FQPA). Due to the FQPA certain commodities may lose the use of organophosphates,
carbamates, and/or B2 carc~ogen pesticides, the BI~S program offers a way for these coromodifies
to develop and implement a program to help them survive these changes.
e. Budget Costs and Third Party Impacts. $1,500,000 for three years to be divided ~
$1,000,000 for the BIFS prograna and $500,000 for animal and crop produetinn research support.
This would enable f~mcling of three new BIFS projects at $100,000 a year for three yearn as well as
"piggy-back rescaroh" in support of these demonstration projects. Currently, the BIFS progrmrt has
fimded two demonstration projects for three years with $670,000 from State and Federal sources.
Matching funds for the next round (1997/98) have been provided by UC SAREP ($100,000) and by
the U.S. EPA Agricultural Initiative program ($200,000). Similar amounts of matching fimd~ could
be expected for each of tb.e following ynsr~ from US EPA and new funds from participating
eommodAties would be sought.

f. Qualifications. SAREP has extensive experience in the administration of competitive grants
Irrogram~, research and aducatiun, dissemination of information, and the deve]opmem of educational
pmgram~. SAREP has successfully implemented BIFS projects. In the first year of the Wniegrapo
BIFS project, 31 growers have Mlocated 47 vineyards as BIFS demonstration sites, a total of 2023
acres. These 31 growers manage about 50 percent nfthe acreage nf vineyards in the Lodi-
Woodbridge Crush District #11. The West Side B!FS project involves 12 growers that manage
90,000 acres of cotton and vegetable crops. Each grower h~s dedicated 80 acre8 or more to be used
as demonstration B~S fields for a total Of 1,653 acres.
g. Monitoring and Data Evaluation. hidividual funded projects will provide information on the
farming system being implemented mad where possible compare it to county averages or
conventions. Monitored parameters (both baseline and In-season) include yields; key biological
indicators (e.g, pests, biological control agems, and decomposers); weather data relevarzt to pest
problems; strategies for ~il fertility and crop prote~tiun, including rotational patterns for field- and
row-crop farming systems; amounts and seasonal timing of pesticide and fertilizer applications. The
number and quality of proposals submitted and funded will be used to evalame the program as will
the level of adoptinn of the fanning system within the industry.
h. Loea! Support/Coordination with other Programs/Compatibility with CALFED Objectives
SAREP is in the perfect position to coordinate State and Federal support for addressing water quality
objectives of the Bay-Delta. The BIFS program, based on BIOS, use8 the proven approach of farmer
to farmer extension, thus pardcipatiun and buy-in of the grower commtmity is assured. CALFED
objectives of water quslity improvements and encouraging collaboration betwsen federal and state
programs in non-point source pollution prevention would be furthered.
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ATTACHMENT 1 -- BIOLOGICALLY INTEGRATED FARMING SYSTEMS
1997 PROGRAM ADVISORY REVIEW BOARD

Sherman Boone Work: 209/551-6222
5236 N. Sperry Road Pager: 209/520-2700
Denair, CA 95316 FAX: 209/667-8392

Home: 209/667-1828
209/667-8392

Walt Bunter Work: 916/757-8258
USDA-NRCS I~AX: 916/757-8382
2121-C Second St, Ste 102 E-mail: wbunter@ca.nrca.usda.gov
Da~v’m, CA 95616

Lonl’de Hendrieks, Farm Advisor Work: 209/385-7403
2145 W. Wardrobe Avenue FAX: 209/722-8856
Merced, CA 95340 E-mail: lehendrieks@ucdavis.edu

Gregory T. Nelson Work: 707/462-4633
711 Nelson Ranch Rd. FAX Wk: 707/462-7924
Ukiah, CA 95482 FAX Hm: 707/462-4633 (call first)

E-mail: gnelson@pacific.net

/ean-Mari Peltier Work: 916/445-4330
Dept. of Pesticide P,.egulafion FAX: 916/324-1452
1020 N St., Room 100 E-mail: jpeltier~edpr.ea.gov
Sacramento, CA 95814

Steve Shaffer Work: 916/654-1765
CDFA - Office of Pesticide FAX: 916/657-5017
Consultation & Atlalysis E-mail: sdshaffer@ucdavis.edu
1220 N Street, #452
Sacramento, CA 95814

Jill Klein Work: 916/756-8518
Conununity Atliance with Famtily Farmers FAX: 916/756-7857
P.O. Box 363 E-mail: BIOS~caff:org
Davis, CA 95617

Judy Stewart-Leslie Work: 209/592-9461
P.O. Box 712 FAX: 209/592-3373
Exeter, CA 93221 E-mail: judypma@aol,com

Ka~y Taylor Work: 415/744-1090
US EPA - Region LX FAX: 415/744-1073
75 Hawthorne Street A-4 E-mail:
San Francisco, CA 94105-3901 Taylor, Katherine@epamail.epa.gov
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Susan Temple Work: 916/795-2322
3524 Digger Pine Ridge Home: 916/666-1535
Winters, CA 95694 E-mail: frmrsue@ant.eom

Steven Weh~bauna Work: 916/752-0255
Dept. of Pomology FAX: 916/752-8502
Ut~iversity of California E-mail: saweinb aum@ucdavis.edu
Davis, CA 95616

Altemates:

For Jean-Mari Peltier:
Paul Gosselin Work: 916/445-3984
Dept. Pesticide Regulation FAX: 916/324-1454
1020 N Street Rm 100 E-marl: pgosselin@cdpr.ca.gov
Sacramento, CA 95814-5624

For Jill Klein :
Liza Lewis Work: 916/756-8518
P.O. Box 363 FAX: 916/756-7857
Davis, CA 95617

For Kathy Taylor:
Paul Feder Work: 415/744-2010
US EPA - Region LX YAX: 415/744-1073
75 Ha, wthome Street, A~- E-mail: Feder.Paul@epanaail.epa.gov
San Francisco, CA 94105-3901

DPR Llalson:
Robert Elliott Work: 916/324-4100
CDPR FAX 916/324-4088
1020 N Street; Rm 161 E-mail belliott@edpr.ca.gov
Sacramento, CA 95814
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Attachment 2 -- Abbreviated Curriculum Vitae of Participating Personnel

William (2. Liebhardt, Ph.D.
Director
U.C. Sustainable Agriculture Research and Education Program
University of California
Davi% CA 95616-8716
916-752-2379
wclleb hardt@u cdavis.edu

Education: Ph.D., Soils, University of Wisconsin
M.S., Soils, University of Wisconsin
B.S., Agronomy, University of Wisconsin

Empleyment;
1987-present: Director: U~dversity of California Sustainablo Agfieul~tre Research and
Education Program, Davis, California. Primary responsibility is to develop and
implement sustainable agriculture priorities within the University of California.system
and in the state at large.
1981-1987: Assistant/Associate & Director of Research: Rodale Institute Research
Center, Kutztown, Pemasylvanla. Respunsibilities were to d~rect research and outreach
activities in agronomy, horticulture, entomology and new crops; supervise the laboratory,
secretarial, and farm support ~taff on a 325-aere research fa(tiity.
1970-1981: Assistant/Associate Professor: University of Delaware
Newark, Delaware. Responsibilities included research and teaching in the area of soil
fertility, soil testAng, solidi waste management and water quality
relationships. Taught undergraduate and graduate level courses in suil
Research Activities:
Aefivlties have generally been in the area of s0iI testing research and
outreach, cropping systenls management, and farming syslems comparison.
Selected Publications:
De,ran, J.W., D.G. Frazer, M. Culik, and W.C. Liebhardt. 1987. Influence of alternative

and conventional agricultural management on soil microbial processes and
nitrogen availability. American Journal of Alternative Agriculture 2:99-106.

Francis, C., C. Edwards, J. Gerber, R. Harwood, D. Keaney, W.C. Liebh~dt, and M.
Liebman. 1995. Impact of Sustsinable Agriculture on U.S. Land Grant
Universities. Journal of Sustainable Agriculture 5:19-34.

Liebhardt, W.C. 198l. The basic cation exchange saturation ratio concept and lime and
potassium recorrtmendatiuns on Delaware’s Coastal Plain suils. Soil Science
Society of Ametiea Journal 45:544-549.

Martin, H.W. and W.C. Liebhardt. 1994 Tomato response to longterm potassiumand lime
application on a sandy ultisol high in nonexchangeable potassium. Journal of
P]sut Nutrition 17:1751-1768.

Liebhardl, W.C., R.W. Andre~vs, M.N. Culik, R.R. Harwood, R.R. Jav-ke, J.K_. Rodke,
and S.L. Rieger-Sch~vartz. 1989. Crop production during conversion from
conventional to low-input methods. Agronomy Journal 2:150-159.
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JANET C. BROOME
SAREP
University of California
One Shields Avenue
Davis. California 95616

EDUCATION
Ph,D,, Plant Pathology, Unlvemity of California, Davis, 1994.
M.S., Plant Pathology, University of California, Davis, 1990.
B.A.. Biological Sciences, Swarthmore College, 1984.

EMPLOYMENT
Biologically Integrated Farming Systems (BIFS) Coordinator and Analyst in
Ecologically Based Pest Management, University of California Sustainable
Agriculture Reseamh and Education Program, July 1997-present. Coordinate
the BIFS competitive grants program ($670,900 to date) to support
demonstration projects for agricultural chemical reduction. Development and
extension of ecologically based pest management practices and systems.

Environmental Research Scientist. 1994-1997. California Environmental
Protection Agency, Departmenl of Pesticide Regulation, Environmental
Monitoring and Pest Management Branch, Sacramento, Ca. Developed tools
and models that aid in pest management decision making. Evaluated and
developed alternative pest control practices that reduce reliance on pesticides in
California. Developed and implemented a new competitive grants program
($600,000/year) to encourage the use and demonstration of environmentally
sound pest management, Analyzed the pesticide use database from 1990 to
present for trends and patterns in pesticide use in California agriculture.
Developed a statewide weather monitoring network and plant disease model
database in collaboration with the University of California, Storewide Integrated
Pest Management Project.

Doctoral candidate, 1990-1994. Dr. J.J. Marcia, Department of Plant Pathology,
University of California, Davis, Ca, Investigated cultural control of Botrytis
bunch rot of table grapes in Chile through canopy management. Quantified the
effects of microclimate on disease development. Created an environmentally
driven spray forecasting model for control of Botrytis bunch rot.

Postgraduate Reseamher, 1989-1990. Dr. J.J. Mareis, Department of Plant
Pathology, University of California, Davis. Ca. Investigated biological control of
~ cinerea on greenhouse roses, strawberries and wine grapes. Validated
an environmentally ddver~ spray forecasting system for powdery mildew of
grapes in California.

Graduate Research Assistant, 1987-1989. Dr. J.J. Marcia, Department of Plant
Pathology, University of California, Davis. Ca. Developed cultural controls of
Verdcillium wilt of cotton using cover crops and nutrient amendments.
Investigated the population dynamics of Verticillium_ dahlias and cotton roots.
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Research Assistant, 1986-1987, Dr, J,E, DeVay, Department of Plant Pathology,
University of California, Davis, Ca. Investigated the use of soil soladzation for
control of root knot nematode and Pythium sp. in carrots. Performed soil assays
for storewide program in breeding for resistance to Verticillium wilt of cotton.

Reseamh Assistant, 1986. Dr. R. Washino, Dept. of Entomology, University of
California, Davis. Investigated the effect of weeds on mosquito development in
rice fields, and the biological control of mosquitoes with the fungal parasite
Laoenidium aiaantum.

Principle Investigator, 1984-1985. Plant Protection program, West German
Technical Mission, GTZ. Developed an ELISA diagnostic assay and a suitable
media for the culture and study of the corn stunt pathogen. Nicaragua, Central
America.

PUBLICATIONS - Selected list
Brooms, J.C., Marois, J.J., and Latorre, B.A. 1997. Effect of leaf removal and
fungicides on the incidence and severity of Botrytis bunch rot in Thompson
seedless table grapes in Chile. Plant Disease, in preparation July, 1997.

Brooms, J.C~, Maroie, J.J,, and Latorre, B.A. 1997. Effects of" leaf removal on
Thompson seedless table grapes grown in the Chilean arbor: grape composition,
cuticle and epicuticular wax thickness, berry color and bud necrosia, Am. J. Enol.
and Vit., submitted June, 1997.

Brooms, J.C., Morels, J.J., Cassman, K.G. and Brouder, S.A. 1997. Soil nutrient
effects on population dynamics of Ve~cillium dahlias and roots of ~
hirsutum," Soil Biology and Biochemistry, in preparation July 1997.

Akers, P., Wilhoit, L., Brooms, J.C., Hobza, R., Teso, R., and Supkoff, D. 1995.
An Inventory of Pest Management Practices in the Lompoc Valley, Second
Edition, Department of Pesticide Regulation, Pest Management, Analysis and
Planning, 95-02.

Brooms, J.C., English, J.T., Morels, J.J., Latarre, B.A., and Aviles, J.C. 1995.
Development of an infection model for Botrytis bunch rot of grapes based on
wetness duration and temperature, Phytopathology, 85:97-t02.

Broome, J.C., Marois, J.J., 1994. Plant Disease Control - Principles and
Practice, Book review, Mycopathologia 126:193-194.

Brooms, J.C., Marois; J.J. 1994. Integrated control of Botrytis bunch rot and
powdery mildew of grape. Proceedings of the VII Latin American Congress of
Phytopathology, Jan. 10-14, t994, Santiago, Chile. p. 249-252.

Papalometus, E.J., Bassett, D.M., Broome, J.C., and DeVay, J.E. 1992.
Incidence of Verticillium wilt and yield losses of cotton cultivars (~
~) based on soil inoculum density ofV~ d~. Phytopathology
82:12:1417-1420.
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Marois, J.J. and Sroome, J.C. 1992. Interactions among fertilizer, roots and
pathogen populations. Proceedings of the California Plant and Soil Conference:
" Decisions-making in an uncertain environment". California chapter of the
American Society of Agronomy, Fresno, Jan. 28-29, 1992. p. 33-37.

Mareis, J.J., English, J.T.. and Broome, J.C. 1990. "Integration of biological
control of plant pathogens into IPM programs", Proceedings of the Beltwide
Cotton Prod. Res. Conf., National Cotton Council of Amedca. 50th Cotton
Disease Council, pp. 19-23.

Marois, J.J. and Broome, J.C. 1990. "Biological control of Botr~is clnarea on
roses," in the Proceedings of the Sixth Conference on Insect and Disease
Management on Ornamentals, Feb. 18-20, San Jose, Ca, The Society of
American Florists. pp. 73-81,

Broome, J.C. 1991. Forecasting system for Botrytis bunch rot of grapes. In the
publication "Current knowledge surrounding Bo~rvtis ~ in table grapes for
export": Proceedings from a Program for Technology Transfer of the Chilean
National Institute for Agricultural Investigations (INIA), Santiago, Chile. In
Spanish,

RECENT FUNDING
US Environmental Protection Agency, Risk Reduction and Innovation in Pest
Management, 1995-1997, $ 85,000 per year far two years, for a total of
$170,000.

US Environmental Protection Agency. Pollution Prevention Incentives for States.
1995, $160,000 for three years.

Organization of Amedcan States Fellowship, 1990-1992, $10,000 per year.

I --007694
1-007694



Wine district gets $100K state grant

CAPITAL P~ESS

Grant

~ o~o~o~ .....~".~ Lodi to host wine, art exhibit
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Biologically managed soil
¯ being tested on west side

Now16cf~hcscformcr~haveteamedproject, was th~ shift in cropping crops be~nd

amendments used by the fa~e~’sp~[al~st and c~pro~ect ~esder ~e~provide only an~cdo~] evidence.

Before chem.] Y~ti]izer~ be*thatmore[han60%ofthca~ea~einbrainpower ~volved," be e~Lai~s.

Moldboard Pl0~. ~ ~mpare biologically i~teg~edMitcheIl ~ays, ’+We’ll use+survey~

Pieing ~eedff. ag~ systems¯ Whenever appropri- A mulfi-dJs~pI~a~

on the adjacent ~ acres. On ~he 20total resea~rand
=biolo~ca~ym~aged" acres f~rm-tor Ra~ond Bad,r, post-#~uat¢

o f biologi~ p~sk �ontrol approaches. ~ ~chard ~vie~o (entomolo~),
W~ide farmer ~ohn Diener hasKu~embr~ (weed ~en~) and Don

~A~R~LOW PERFORMANGE already been experimenting on hisMay (w@~~
+ E~oIn~ ed andfleld p~ven b o ogica pest control, pa~cu arly / ~t is~nd~wit~$92,O00’~

BAKE~ PLOW cour+eofthestudy, the+cienti+t+,nd ~Pro~ram.    + .

+ maintaining economic viability. "WMle we are $IHJ in the/orma-

915-766-3942 some of his own struggles with bio-Mitchcllobsc~es. "We fcel~hat st~p
logical systems, is already reaping ben*fits f~r th~
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With cotton,_ barley crops

westsi~ project tests
a~~~e ~cti~



~We~wo~t ~o find ou~ if we Imve~ for Cotton Incorporated.usLnghow beneficinis colonize as a control
ra~he~.l~a~ing farmers call tlm enmlgh t~te to get the bafl~j 6ff andcomposted gin trash. Comlm~ ra~esfor lygus bugs just prior to col,~on

abois and make the decisians on what " plant the next crop. Inanyvese, we~loftwomlOtonsperacxewillbecom-squaring and dming the eaxllest stage

go~onin~dsdicutedplo~." be le~rn~g tldngs this year. We’lleval- paredwithconventio~alfer~is~rcor~- of squaring.

The pro~ follows tim coni~pt of uutei~andlryagamaextye~,maybe talnin~ 150 pounds of niteognn per Another of his triais is inves~’oating

thebiologicallyinteg~tedurchard wlth the same prac~ce or mayl~ with acre. The three seaso~ will be evalu- releas~ofpredatorymlte~whichhe
said wazrant a look in am~u~l crops

systems (BIOS] ~esea~ch. MischeII,
other UC specialis~ and specialism

after successful performance in per-

, We’re trying to squeeze in rotation Goodell is also testing novel al~sedation S mce op on crops...and start making money with prophet, being
fanuem can im~ make evaln~lons in an tlisect attractsnt ~ by
the field, and ~]vise the l~2c~anls

the next cro~. " Rhone-Poalenc in Australi~ The pro-
- tein-b~d product draws in beneficial

specie~ and increases their repmduc-
some adjustments," he said.        - ated for ul~ogen applied and yield~    five rate for greater numbem early in

Mitchell said the dry matter from a Jones said he was also inter~stsd inthe grov~g seasom
barley ha/ve~ ¢o~d muount to abouttt~ products to improve microbial Another investigation is with cow-

fr~e tons per acre. If the cror wereactivity in the soil. An analysis peas planted at the same ~me ~s cot-
harvested green, it would only con-showed fungal activityis deficient, ton. They would hopefully be more
tribute one-tenth the blomnss, By ~We are ~in~ to relate ana~calam-Active t~an cotton to lygus and act.

comparison, a lettuce iield typicallyLzffonnution,~ said Mitehel~, .~with the as ~n upwind buffer f~om a source of
conttthtl~es abou~ one to~l of residuefarmer’s own sense of improvement inthe bugs.
per acre. tilth or other quality of the soil And ~We’re doing narrow and intense

Meanwhile, Jones will be keepingwe do recognize these soil-bttildings~rapling in portions of fields in the
an eye on the melons and how thepractices wt]ltake cofisiderable~rte."project and comparing our results
do~ble cropping routine affects Pete Goodel~ a UC integrated pest " with what the cooperating growers’
drainage. J & J Farms used to growrnavegement specialist, is also movi-PCAs find," Goodell said. ~The idea
barley on half its acreage, but in r~t0~ing Jones’ phnv. Amo~ lds ~rinlsis to come up with the bes~ decisions
cent years the economic hasn’t al-is sautpling young stands of cottonto improve reliance of biological
iowedba~eyin ~ crop ~ with a.COllVerted residential leaf-components-~

’ ~We~ve trying to sques~ in rotationblower instead of a conventional Jones, optimistic about the project,
crups to gut the beuefit fi’om them, getsweup ne~. The object is to determtoesald,~We’renuttryingt~g°t°tallY°r-

them out, and start making moneyhow quickly a~tlu-opods move intogaaic hole, we’re just trying to figure
with the next crop.~ new cotton fields, out how to help the land‘ A~d the nice

~n ~5 aeres a~acent to the barley,He is watching tttrips, big-eyedthlng about it is 1~ UC peopis are out
heplantodpimacottonundera3-yesrbugs, and minute pirate bug~, andthere evRlnating what we do2
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